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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3WONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1)13 Responsive to communication(s) filed on 13 March 2002 . 
2a)D This action is FINAL. 2b)G3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 11 , 453 O.G. 21 3. 
Disposition of Claims 

4) ^ Claim(s) 1-35 and 55-66 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) D Claim(s) 1-35 and 55-66 is/are rejected. 

7) D CJaim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

1 £))□ The drawing (s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11) D The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a>n All b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

1 ) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-152) 

3) [3 Information Disclosure Statement(s) (PTO-1449) Paper No(s) 15. 17 . 6) □ Other: 
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DETAILED ACTION 
Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-4, 8, 20-26, 30-32, 35, 55 and 63-66 are rejected under 35 

U.S.C. 103(a) as being unpatentable over U.S. Patent N. 5,650,351 (Wu) in view of U.S. 
Patent N. 4,058,430 (Suntola et al.). 

Wu discloses a process to form a capacitor having a bottom 3-D folding 
electrode over a substrate comprising a trench, the electrode defining a volume and 
being connected via a metal line (Fig. 11). Wherein the bottom electrode is covered by 
HSG hemispherical grains, with a high dielectric layer formed over the grains (Fig. 11), 
the dielectric layer comprising one or more films of nitrides and or oxides, including 
metal oxides (col. 7, lines 15-20) with a total thickness that falls between 20 and 300 
Angstroms (col. 7, lines 19-21). 

Wu does not disclose layering the dielectric layer by depositing a set a mono- 
layers using alternating chemistries. 

Suntola et al. teaches the formation of a dielectric layer by reacting the surface 
first with a first reactive species to form a first layer, then reacting the newly formed 
layer with a second reactive species to form a second layer, and to continue this 
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process to form as many layers as desired with the desired chemistries so as to form a 
dielectric layer of a preferred thickness (Abstract). 

It would have been obvious to one having ordinary skill in the specific art to 
combine the teachings of Suntola et al. with the invention disclosed by Wu since, Wu 
discloses a highly dielectric layer and Suntola et al. teach a process to form a dielectric 
layer that will have a high dielectric constant. 

* 3. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent N. 5,650,351 (Wu) in view of U.S. Patent N. 4,058,430 (Suntola et al.) and in 
further view of U.S. Patent N. 4,747,367 (Posa). 

As stated in paragraph 2, all the limitations of these claims have been met except 
for teaching the use of a carrier gas and the purging the chamber after the formation of 
each mono-layer. 

Posa teaches the operation of a chamber during the formation of multiple thin 
layers, wherein a carrier gas is mixed with the reactant gases and wherein each 

* reactant gas is completely purged before the introduction of the next reactant gas (cols. 
4 & 5). 

It would have been obvious to one having ordinary skill in the specific art to 
combine the teachings of Posa with the Wu and Suntola et al. since, Posa teaches that 
by using a carrier gas and purging the chamber of a reactant gas before introducing the 
next reactant gas will minimize what Posa refers to as "dead space" (col. 3, Iines10-15). 
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4. Claims 9, 11-14, 28, 29, and 56-59 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent N. 5,650,351 (Wu) in view of U.S. Patent N. 4,058,430 
(Suntola et al.) and in further view of U.S. Patent N. 6,090,659 (Laibowitz et al.). 

As stated in paragraph 2, all the limitations of the claims have been met except 
for specifying that the reactant gases used to form the mono-layers comprise two metal 
species such as Ti, Al, Nb, and oxygen so as to form a dielectric layer with a dielectric 
■' constant greater than 20. 

Laibowitz et al. teaches a method to form a dielectric layer over a semiconductor 
substrate by depositing mono-layers using reactant gases used to form the mono-layers 
comprise two metal species such as Ti, Al, Nb, and oxygen so as to form a dielectric 
layer with a dielectric constant of approximately 50. (col. 2, lines 55-67). 

It would have been obvious to one having ordinary skill in the specific art to 
combine Laibowitz et al. to Suntola et al. and Wu since, Wu teaches the use of tantalum 
oxide desiring to obtain a high dielectric constant material and Laibowitz et al. teaches 
' other materials that may be used so as to have a very high dielectric constant material 
layer. 

It would also be obvious to one having ordinary skill in the specific art to form a 
. metal nitride and to oxidize the previously layered material since, Wu already discloses 
forming a nitride also by forming an oxide layer over a previously formed layer 
inherently involves the oxidation of the previously formed layer. 

5. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent N. 5,650,351 (Wu) in view of U.S. Patent N. 4,058,430 (Suntola et al.) and of 
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U.S. Patent N. 6,090,659 (Laibowitz et al.) and in further view of U.S. Patent N. 
6,200,897 (Wang et al.). 

As stated in paragraph 4, all the limitations of the claim have been met except for 
teaching the deposition of a dielectric layer using a metal, silicon and an oxygen 
containing gas. 

Wang et al. teach a CVD of a dielectric material using silicon, a metal and an 
oxygen containing gas (col. 2, lines 21-26). 

It would have been obvious to one having ordinary skill in the specific art to 
combine the teachings of Wang et al. to the invention disclosed by Wu, since it has 
been held to be within the general skill of a worker in the art to select a known material 
on the basis of its suitability for the intended use as a matter of obvious design choice. 
In re Leshin, 125 USPQ 416. 

6. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
* over U.S. Patent N. 5,650,351 (Wu) in view of U.S. Patent N. 4,058,430 (Suntola et al.) 
and of U.S. Patent N 6,090,659 (Laibowitz et al.) and in further view of Ritala et al. 
("Zirconium dioxide thin films deposited by ALE using zirconium tetrachloride as 
precursor" Applied Surface Science, 1993, pp. 333-340). 

As stated in paragraph 4, all the limitations of the claims have been met except 
for teaching the deposition of the dielectric layer using a metal halide with an oxygen 
containing gas wherein there occurs a ligand exchange reaction with the oxygen 
containing species. 
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Ritala et al. teach the mono atomic layer deposition of a metal oxide such as 

* Zirconium Oxide wherein a metal halide such as Zirconium tetrachloride, is reacted is 
an oxygen containing gas. 

It would have been obvious to one having ordinary skill in the specific art to 
combine Ritala et al. to the Wu since, such a deposition process results in a layer with a 
more uniform thickness (Ritala et al.). Also, it is inherent that there will be an exchange 
of ligands since the two gasses react with each other 

7. Claims 33, 34 and 61 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent N. 5,650,351 (Wu) in view of U.S. Patent N 4,058,430 (Suntola et al.) 

* and in further view of Ritala et al. ("Zirconium dioxide thin films deposited by ALE using 
zirconium tetrachloride as precursor" Applied Surface Science, 1993, pp. 333-340). 

As stated in paragraph 2, all the [imitations of the claims have been met except 
for teaching the deposition of the dielectric layer using a metal halide with an oxygen 
containing gas wherein there occurs a ligand exchange reaction with the oxygen 
containing species. 

Ritala et al. teach the mono atomic layer deposition of a metal oxide such as 
Zirconium Oxide wherein a metal halide such as Zirconium tetrachloride, is reacted is 
an oxygen containing gas. 

It would have been obvious to one having ordinary skill in the specific art to 
combine Ritala et al. to the Wu since, such a deposition process results in a layer with a 
more uniform thickness (Ritala et al.). Also, it is inherent that there will be an exchange 
of ligands since the two gasses react with each other. 
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8. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent N. 5,650,351 (Wu) in view of U.S. Patent N. 4,058,430 (Suntola et al.) and of 

* U.S. Patent N. 6,090,659 (Laibowitz et al.) and in further view of Kukli et al. ("Atomic 
Layer Epitaxy Growth of Tantalum Oxide Thin Films from Ta(OC 2 H 5 )5 and H 2 0" The 
Electrochemical Society, 1995, pp. 1670-74). 

As stated in paragraph 4, all the limitation of the claim have been met except for 
teaching the deposition of a material that is self-terminated by organic ligands. 

Kukli et al. teach the deposition of mono atomic dielectric layer that is self 
terminated by organic ligands. 

It would have been obvious to one having ordinary skill in the specific art to 
combine Kukli et al. to Wu since, this process will form a smooth surface with uniform 
thickness (Kukli et al.). 

9. Claims 18, 19, 60 and 62 are rejected under 35 U.S.C. 103(a) as being 

* unpatentable over U.S. Patent N. 5,650,351 (Wu) in view of U.S. Patent N. 4,058,430 
(Suntola et al.) and in further view of Kukli et al. ("Atomic Layer Epitaxy Growth of 
Tantalum Oxide Thin Films from Ta(OC 2 H 5 ) 5 and H 2 0" The Electrochemical Society, 
1995, pp. 1670-74). 

As stated in paragraph 2, all the limitation of the claim have been met except for 
teaching the deposition of a material that is self-terminated by organic ligands, the 
material comprising tantalum or aluminum, wherein the deposition temperature is less 
than 350 degree C, and wherein the metal precursor is a metal ethoxide compound. 
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Kukli et al. teach the deposition of mono atomic dielectric layer that is self 
terminated by organic ligands wherein the precursor is a metal ethoxide comprising 
tantalum or aluminum, such ethoxide being reacted with an oxygen containing vapor at 
a temperature of less than 350 degree C. 

It would have been obvious to one having ordinary skill in the specific art to 
combine Kukli et al. to Wu since, this process will form a smooth surface with uniform 
thickness (Kukli et al.). 

10. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent N. 5,650,351 (Wu) in view of U.S. Patent N. 4,058,430 (Suntola et al.) and in 
further view of Watanabe et al. ("A New Cylindrical Capacitor Using Hemispherical 
Grained Si (HSG-Si) for 256Mb DRAMs", IEDM 1992, pp. 259-262). 

As stated in paragraph 2, all the [imitations of the claim have been met except for 
teaching the formation of a cylindrical electrode. 

Watanabe et al. teaches the formation of an electrode with HSG grains over it, 
wherein the electrode has a cylindrical shape. 

It would have been obvious to one having ordinary skill in the specific art to form 
a cylindrical capacitor structure since, a capacitor with such a shape will be denser 
(Watanabe et al ). 

Response to Arguments 

1 1 . Applicant's arguments filed on March 13, 2002 have been fully considered but 
they are not persuasive. The applicant argues that in light of In re Lee the examiner 

• should withdraw the rejections because there lacks the motivation to combine the prior 
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art. The examiner has reviewed In re Lee and fully understands the thorough analysis 
of Administrative Law involved in the Federal Circuit Court's opinion. Yet, even after 
having read In re Lee, the examiner is still convinced that the rejection presented above 
is a valid rejection and it is likely to stand judicial review. The applicant argues that the 
only motivation presented by the examiner to combine the prior art is that the teachings 
are well known in the art. The examiner would like to point out that such remarks are 
only present in the Advisory Action. In the Advisory Action, the examiner not only 
responded to applicants arguments but also tried to supplement the motivation of the 
action by making the point that the teachings of Suntola et al. have been known for 20 
• years. As it can be read from the rejection presented above, as well as presented in the 
previous office actions, the motivation to combine relied on by the examiner goes further, 
than being "well known in the art". As the court makes clear in In re Lee there must be 
a reasonable explanation to affirm an agency decision. The examiner throughout the 
rejection presented above has not once relied on "it is well known", instead the 
examiner has provided clear reasoning that finds support in the suggestion or 
teachings of the prior art. The Wu reference discloses the deposition of a dielectric 
layer of a thickness that is as small as 20 angstroms, the Wu reference also discloses 
that the dielectric layer is a high dielectric film . Furthermore, Wu does not limit his 
invention to any specific type of deposition. Suntola et al. teach a process to deposit a 
dielectric layer so as to have a very good control over the thickness of the layer, hence 
* being able to make it very thin as preferred by Wu, and also to make a dielectric with a 
high dielectric constant as it is also disclosed by Wu. Hence there is overlap in the two 
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references which in turn supports the motivation to combine the two references. The 
fact that Suntola et al. has been issued 20 years ago, only adds to the argument that 
such teachings would be readily available to one with ordinary skill in the art. Thus from 
an objective point of view, as the court requires, a person with general skill in the art 
would be aware of teachings that are 20 years old, the person skilled in the art would 
also obtain from Wu the desire of depositing a thin layer with a high dielectric constant, 
and would obtain from Suntola et al. the steps to form such thin layer with a high 
dielectric constant. Therefore, the motivation to combine exists and the rejection 
stands. Further, the applicant argues that since the other prior art on the record does 
not teach what Wu and Suntola et al. teach, it is not reasonable to interpret Wu and 
Suntola et al. to teach what they do. The examiner does not understand the logic of this 
argument. Arguing that the other prior art, i.e. the prior art not cited in the rejection, 
does not render the claimed invention obvious does not persuade the examiner to 
believe that the cited prior art does not render the claimed invention obvious. The 
examiner suggests the applicant to focus on the rejection set forth above and not on the 
other prior art on the record. 

Conclusion 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Renzo Rocchegiani whose telephone number is (703) 
308-5839. The examiner can normally be reached on Monday through Friday from 
8:30 am. to 4:30 pm.. 

If attempts to reach the examiner by telephone are unsuccessful, the 
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examiner's supervisor, Matthew Smith, can be reached at (703) 308-1323. The fax 
phone number for the organization where this application or proceeding is assigned is 
(703) 305-3432. 
RNR 
. April 1,2002 




